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Foui^row taper roller bearing 

(57) The invention relates to a four-r ow taper roller bearing, in particular for use on the wortc rolls of roll 
stands. The beanng comprises an inner ring, having a plurality of axialiy aligned portions 1,2, an outer ring 3-6 
and taper rollers 8-11 disposed between the bearing rings. The joint between the mutually fadng and abutting 

2!? ' ? ^^^Tol"®!.''?^ ^'^ ^'^^'^^ « *®«>'"9 ""9 20 having a bore, in which bore are 

provided annular ribs 24 which seat on peripheral surfaces 21 of each of the inner rings. The ribs and the 
regions of the inner nng peripheral surfaces situated between the ribs define a chamber 25 bridging the joint. 
At least one of the mutually facing and abutting end faces of the Inner rings is provided with substantially 
radia ly extending grooves 19, recesses or the like. The chamber 25 and/or the grooves 19 may be supplied 
with lubncant or with heat conductive inserts. Sealing ring 20 may have a pressure relief vah^e to relieve 
excess pressure in bearing cavity 28. 'onw 
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2323132 

FOUR-ROW TAPER ROLLER BEARING 


The invention relates to a four-row taper roller 
bearing, in particular for use on the work rolls of 
roll stands. 

A four-row taper roller bearing is known, in 
particular for use on work rolls of roll stands, 
having an axial multipart inner ring and outer ring 
and taper rollers disposed between the bearing rings. 
The joint between the mutually facing and directly 
adjoining end faces of the inner rings is sealed by a 
sealing ring which, in its bore, has annular ribs 
which seat on peripheral surfaces of the inner rings 
and which between one another and the region of the 
inner ring peripheral surfaces situated between the 
ribs form a chamber, bridging the joint, for receiving 
lubricant (DE-OS 42 06 764). 

This known embodiment is only provided for a 
certain application, for example lubrication under 
certain operating conditions. This means that for 
different possible operating conditions a number of 
variants have to be manufactured and kept in stock. 
This means increased costs. Moreover, in this known 
solution the danger arises that wear may occur between 
the inner ring halves undergoing relative movement 
relative to one another. Additionally, the heat 
dissipation from the interior of the bearing is not 
always sufficient. 

Therefore, it is the object of the present 
invention to design a taper roller bearing of the type 
described in the introduction in such a way that it 
can be used universally for any application and in 
particular for different types of lubrication and 
which, additionally, ensures low wear and satisfactory 
heat dissipation. 

According to the present invention this object is 
achieved by providing at least one of the mutually 
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facing and directly adjoining end faces of the inner 
rings with substantially radially extending grooves, 
recesses or the like« 

In this way^ the taper roller bearing according 
5 to the invention can be used in a versatile manner. 

The heat generated in the bearing can be dissipated 
via the grooves, recesses or the like in the mutually 
facing end faces of the inner ring halves. This effect 
can be enhanced, according to another feature of the 

10 invention I by inserts of a material having very good 

thermal conductivity. 

Furthermore, the grooves, recesses or the like 
can serve for the passage or additional storage of 
lubricant which can be used to lubricate the end faces 

15 of the inner ring halves carrying out relative 

movements in operation. According to further features 
it is possible to use as lubricant a suitable grease 
or an oil or solid lubricant stored in a pad of porous 
material. 

20 The lubricant can also be introduced into the 

chamber, which is formed by the sealing ring bridging 
the joint. 

This sealing ring prevents abraded particles or 
other impurities resulting from the relative movement 

25 between the inner ring halves, towards one another or 

with respect to the roll journal, from entering the 
interior of the bearing. 

According to a further feature, the sealing ring 
can be provided with a valve which opens when there is 

30 excess pressure in the bearing interior so that the 

grooves, recesses or the like can serve as vent and 
pressure*equalising bores. This is so that, on the 
one hand, additional heating up of the bearing is 
avoided and, on the other hand, the lubricant escaping 

35 under excess pressure provides a lubricating film 

between the two adjoining end faces of the inner ring 
halves and between the bore of the inner ring halves 
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and the roll journal when the bearing is loosely 
seated on the bearing journal, thereby reducing wear. 

One embodiment of the present invention is 
illustrated by way of example in the accompanying 
5 drawings. 

The single Figure illustrates a sealed four-row 
taper roller bearing which is used on work roll 
bearings for roll stands, predominantly for hot and 
cold rolling mills. The taper roller bearing according 

10 to the invention comprises two inner ring portions 

1,2, four outer ring portions 3,4,5,6 and taper 
rollers 7 disposed in a plurality (four) of rows 
8,9,10,11. The taper rollers 7 of each row of rollers 
8,9,10,11 are retained and guided in a cage 12 and are 

15 disposed between the raceways of the inner rings 1,2 

and those of the outer ring parts 3,4,5,6. The inboard 
outer ring parts 4,5 directly adjoin one another with 
their mutually facing end faces 13,14, whereas the end 
faces 15 of the inboard outer ring parts 4,5 are 

20 remote from one another and are arranged to abut the 

end faces 16 of the outboard outer ring parts 3,6. The 
inner ring portions 1,2 are also arranged directly 
abutting one another with mutually facing end faces 
17,18. 

25 circumferentially spaced radial grooves 19 are 

provided in the mutually facing end faces 17,18. The 
sealing of the joint between the end faces 17,18 of 
the inner rings 1,2 is effected by a sealing ring 20, 
for example of rubber or plastics material, which is 

30 arranged and centered in the bearing centre on 

cylindrical peripheral surfaces 21 of inner ring 
extensions 22,23. For this purpose the sealing ring 20 
is provided in the bore with annular ribs 24 which 
seat on the peripheral cylindrical surfaces 21 of the 

35 inner ring 1,2 to form sealed chambers 25 with the 

inner rings 1,2. The sealing ring 20 is provided with 
an integral end ring 26, which may be of metal. The 
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Inner ring extensions 22,23 have bevelled portions 27 
on the mutually facing sides so that when the bearing 
is being assembled the sealing ring 20 can be pushed 
on to one inner ring extension 22 and centered 
thereon, and the inner ring extension 23 of the other 
inner ring 1 can then be readily inserted into the 
bore of the sealing ring 20. 

The bearing chamber 28 is sealed outwardly by 
sealing rings 29 which are disposed in annular grooves 
30 in the bore of the outer ring parts 3,6 and run 
with sealing lips 31 on cylindrical circumferential 
surfaces 32 of inner ring extensions 33. Tor 
relubrication and for venting the bearing, the outer 
ring parts 4,5 can also be provided with corresponding 
openings 34,35 instead of, or in addition to, the 
radial grooves 19 of the inner rings. 

Lubricant is introduced into the radial grooves 
19 and/ or the chamber 25. On the one hand, the 
lubricant lubricates the inner ring end faces 17,18 
rotating relative to one another in operation and/or 
the gap between the bores 3 6 of the inner ring parts 
1,2 and the roll journal 37 (not shown in further 
detail). On the other hand, the lubricant reliably 
seals off the bearing chamber 28 from the roll journal 
37. Any abraded particles from the roll journal 37 or 
from the inner ring end faces 17,18 can also be 
received and collected in these grooves 19 and the 
chambers 25. 

In a known manner, the lubricant can be a grease, 
an oil (designated solid oil) stored in a pad of 
porous material, such as a plastics material, or it 
may be a solid lubricant. 

The sealing ring 2 0 sealing the bearing chamber 
28 can be provided with a pressure-relief valve or the 
like which opens at a given excess pressure when the 
bearing chamber 28 is being lubricated with oil/air or 
oil mist and thus vents the bearing chamber 28 and 
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equalises the pressure. Oil can then be entrained into 
the chamber 25 and the grooves 19, which can serve to 
lubricate the end faces 17,18 and/or the gap between 
inner ring bores 36 and roll journals 37. In these 
instances the chamber 2 5 and the grooves 19 do need to 
be filled with lubricant. 

Instead of, or in addition to, the lubricant, 
inserts (not shown) of a material having good thermal 
conductivity can be inserted in the grooves 19 and, 
optionally, also in the chambers 25. These Inserts 
dissipate the heat from the bearing chamber 28 and 
from the inner ring parts 1,2 into the roll journals 
27. 

The invention is not restricted to the example of 
embodiment illustrated. Modifications to the design of 
the individual components are readily possible within 
the scope of the invention. 
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1. A four-row taper roller bearing, in particular 
for use on work rolls of roll stands, comprising an 
inner ring having a plurality of axially aligned 
portions, an outer ring and taper rollers disposed 
between the bearing rings, in which a joint between 
mutually facing and abutting end faces of the inner 
ring portions is sealed by a sealing ring having a 
bore in which bore are provided annular ribs which 
seat on peripheral surfaces of each of the inner 
rings, the ribs and the region of the inner ring 
peripheral surfaces situated between the ribs defining 
a chamber bridging the joint to receive lubricant, 
wherein at least one of the mutually facing and 
abutting end faces of the inner rings is provided with 
substantially radially extending grooves, recesses or 
the like. 

2. A four-row taper roller bearing according to 
Claim 1, wherein lubricant is provided in the grooves, 
recesses or the like and/or in the chamber. 

3. A four-row taper roller bearing according to 
Claim 2, wherein a pad of porous material saturated 
with oil is provided in the grooves, recesses or the 
like and/or in the chamber. 

4. A four-row taper roller bearing according to 
Claim 2, wherein a solid lubricant is provided in the 
grooves, recesses or the like and/ or in the chamber. 

5. A four-row taper roller bearing according to any 
one of Claims 1 to 4, wherein the sealing ring 
bridging the joint is provided an opening or valve 
which opens under excess pressure. 
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6. A four-row taper roller bearing according to any 
one of Claims 1 to 5, wherein inserts or the like 
having good thermal conductivity are provided in the 
grooves, recesses or the like. 

7. A four-row taper roller bearing substantially as 
hereinbefore described with reference to and as shown 
in the accompanying drawings. 
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